The postoperative analgesic requirements of a group of patients receiving high doses of corticosteroids for 48 hours postoperatively were studied. It was found that the opioid requirement of the group was significantly less than that of a control group undergoing similar surgery but not receiving steroids (p<O.OOl). The steriod group required approximately half the opioid dose of the control group. Possible explanations of the effect include the anti-inflammatory action of steriods and competitive inhibition of a common metabolic pathway in the liver.
euphoric effects of steroids are well known, the possibility of an analgesic effect per se does not appear to have been investigated. The existence of such an effect was suggested by observations on a series of adults undergoing elective mandibular and maxillary osteotomies. It was noted that the patients' postoperative analgesic requirements were minimal. Each of the patients had been treated perioperatively with high doses of methylprednisolone (120 mg IV four-hourly for 24 hours), in an endeavour to reduce oedema. I Compared with a similar group of patients not receiving steroids, the reduced analgesia requirements appeared significant. However, the number of cases involved was too small to perform a meaningful statistical analysis.
To test the hypothesis further, it was necessary to find two groups of patients similar in most respects other than the use of high-dose steroids. A group of women, in whom salpingolysis had been performed, appeared suitable. The patients had all been treated *B.Se., F.F.A.R.A.C.S., Visiting Specialist. **B.Se., Ph. D., Senior Lecturer in Mathematics. perioperatively with high doses of corti co steroids (15-20 mg dexamethasone IV four-hourly for 48 hours) to try to prevent the recurrence of adhesions. 2, 3 This paper presents the results of a comparison between this group and a control group consisting of women in whom tubal reanastamosis had been performed.
METHODS
The steroid group contained 15 subjects with a mean age of 27.9 years (SD 3.1) and a mean weight of 53.8 kg (SD 8.3). The control group contained 48 subjects with a mean age of 32.6 years (SD 4.0) and a mean weight of 60.6 kg (SD 10.4). The subjects were all healthy females. They were operated on by the one surgeon in the one hospital, and anaesthetised by one of two anaesthetists.
All patients in the steroids group and most patients in the control group were premedicated wi th pethidine/prometh azinel atropine compound or papaveretum/hyoscine. Six patients in the control group were premedicated with a benzodiazepine. A further seven received an intravenous dose of diazepam intraoperatively.
A pfannenstiel incision was used in every case. Once the pelvic organs were exposed, microsurgery was performed. Surgery generally took from 2 to 3 Y2 hours.
Anaesthesia involved a thiopentone induction, relaxation with suxamethonium followed by a long-acting relaxant and maintenance with a nitrous oxide-oxygen mixture, supplemented with halothane or enfIurane.
Three patients in the steroid group and nine in the control group received intravenous opioids during operation.
Patients in the steroid group received their first dose of dexamethasone with the premedication injection. Some patients in this group also received promethazine, 12.5 to 25.0 mg IV four-hourly for 48 hours because of possible benefits in preventing the recurrence of adhesions. 2 ,3 Opioids were administered postoperatively on a four-hourly pm basis, the drugs involved being pethidine and papaveretum. They were administered intramuscularly.
Each dose of opioid was expressed as an equivalent dose of pethidine. 4 The doses were then totalled for each patient. The premedication dose was included. The opioid requirement from 48 hours onwards was also determined for each patient. This represents the time after which steroids had been ceased in the salpingolysis group. One could reasonably expect differences between the two groups to diminish at this stage.
Patients were allotted to one of four treatment groups depending on the drugs they had received (Table 1 ). An analysis of covariance was performed, using the technique of Generalised Linear Interactive Modelling (GUM).5 Because of the possible effects of age and weight on analgesic requirements, age/weight effects were sought, as well as differences between the four treatment groups. A similar analysis was performed for the period after 48 hours. 
RESULTS
The mean opioid dose, mean age and mean weight is shown in Table 2 for each treatment group. Also shown are the standard deviations and the number of subjects in each group. The data in each group was fitted to an equation of the form:
OPIOID DOSE =A+BxAGE+CxWEIGHT ... , ... 1.
Analysis of the residuals was not consistent with the normality assumption inherent in this model. The response was therefore subjected to a logarithmic transformation. The data in each group was then described by an equation of the form:
In (OPIOID DOSE) =A+BxAGE+CxWEIGHT ....... 2.
In this case, analysis of the residuals was consistent with normality. The error sum of squares (SSE) for the model was 8.623 with 51 degrees of freedom (df).
The next step in the analysis was to determine whether the same age/weight coefficients could be used for each regression line without significant loss of information. The SSE was then 10.47 with 57 df. The F statistic for the reduction was 1.82 with 6,51 df, confirming that the difference between the two models was not significant. This information is summarised in Table 3 .
It was next shown that the age/weight coefficients could all be assumed to be equal to zero without loss of information (Table 3) . To further exclude the possibility of age/weight effects, a separate model was studied based only on these two factors. It reflected the observed group differences but did not provide any more information than was provided by an analysis based solely on different treatment groups. More importantly, age and weight alone could not adequately explain the differences observed between treatment groups.
Finally, it was shown that it is permissible to pool the results of groups 1 and 2 and those of groups 3 and 4 ( Table 3 ). The results have been pooled in Table 4 , which shows that the patients receiving steroids required approximately half the total dose of opioid required by the controls. Having considered and eliminated the possibility of effects due to age, weight and adjuvant drugs on the postoperative requirement for analgesia, it is permissible to apply Student's t test to the results in Table 4 . The resultant value of t is 4.361 with 61 df, which is highly significant (p<O.OO1). Thus, the observed difference between the mean opioid requirement of the steroid group and that of the control group is highly significant statistically.
A similar analysis was performed for the data after 48 hours. Two patients in the steroid group and 12 patients in the control group required further doses of opioids. No significant differences could be demonstrated between the two groups.
DISCUSSION
The use of the relatively new statistical technique, GUM, was particularly appropriate to the present study in which a comparison between different treatments was not feasible until the possibility of age/weight effects had been ruled out.
It was not surprising to find that a single dose of a benzodiazepine perioperatively did not significantly alter postoperative analgesic requirements. On the other hand, a similar finding in the case of promethazine, administered repeatedly for 48 hours postoperatively, was unexpected, given the anti-analgesic action ascribed to the drug. 6 The effect of the steroids was striking. The postoperative analgesia requirement of patients on high-dose steroids was approximately half that of the control group.
Several mechanisms may be postulated to explain the steroid effect. It has been reported that corticosteroids inhibit the release of the endogenous opiate, beta-endorphin. 7 A central mechanism therefore seems unlikely. The effect may be a manifestation of the antiinflammatory action attributed to glucocorticoids. In this case, it could be viewed as a true analgesic action, somewhat similar to that produced by aspirin. Alternatively, the steroids may merely prolong the analgesic action of opioid drugs by competing for a common metabolic pathway. Both groups of drugs undergo biotransformation in the liver. 8 Competitive inhibition of morphine glucuronidation has been reported with oxazepam. 9 In the present study, the steroid effect has been shown to be highly significant statistically. It should certainly be investigated further to determine its cause and possible clinical implications.
